Recent evolutionary divergence of plasma prekallikrein and factor XI.
The evolution in mammals of the zymogens of the contact activation system of coagulation (factor XII, prekallikrein and factor XI) has been investigated. The NH2-terminal sequences of human plasma prekallikrein and the heavy and light chains of kallikrein have been determined and compared with those of bovine prekallikrein and of human and bovine factors XII and XI. The human and bovine NH2-terminal sequences of the light chains (catalytic polypeptide) show striking similarities both among themselves and with those of the catalytic polypeptide chains of other coagulation and digestive proteases, indicating a common origin. Comparison of the NH2-terminal sequences of human prekallikrein with those of the bovine prekallikrein and human bovine factors XIa and XIIa indicates a common origin of the heavy chain of kallikrein and factor XIa, different from that of either factor XIIa or other known amino acid sequences. Ancestral sequences for human and bovine prekallikrein and factor XI, deduced by genetic analysis of the minimum number of base changes indicate that the NH2-terminus of prekallikrein and factor XI have evolved at about the same rate. The estimated time for the gene duplication was about 124 million years ago, a value consistent with the age of the mammals.